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EXECUTIVE SUMMARY

Alternative modeling was performed for the propoSedstal Wetlands Planning, Protection,
and Restoration Act (CWPPRA) Delta Building Diversion at Myrtle Grove project. The
numerical model developed and documented in the Moffatt & Nichol ARGS report to the
Louisiana Department of Natural Resources titled “BaraBaisin: Hydrodynamic & Salinity
Model Development,” was used for this study. The diversion at M@tteve will be another
large freshwater diversion project in the Barataria Basin irtiaddb the existing, and currently
operating, Davis Pond diversion.

Some modifications were made to the original model grid teasm resolution in the vicinity of
the Myrtle Grove diversion and to eliminate one discharge boundary condiere limited
data was available. Additionally, rainfall runoff from areathwi the basin not included in the

model grid was added.

A simulation time period of one calendar year was chosen tosatbsealternative plans. This
simulation period is from August 2002 to July 2003 which included the twoapr model
calibration periods discussed in the aforementioned report when egtelasa collection efforts
were undertaken. It should be noted that two tropical storms (Isiddrkilg directly impacted
the basin during late September and the beginning of October 2002, wdpieal Storm Bill
impacted the basin at the end of June and beginning of July 2003.

For this alternative modeling study, four different Myrtle Grove dieersscenarios were
modeled in conjunction with three appropriate diversion regimes at Pavid as shown in the
following table. In addition, “existing” condition runs with only nominal divens at Myrtle
Grove and Davis Pond, and scenario runs with double-high Myrtle Grove divarsiohigh

Davis Pond diversion were also performed.

Moffatt & Nichol iX



Discharge Time Series at the Diversions (cfs)

Month Davis Pond Diversion Myrtle Grove Diversion

Existing| High | Medium Low | Existing| High | Medium Low R1
Jan | Nominal 8,000 | 6,000 | 4,000Nominal| 16,500/ 5,300 10 | 19,881
Feb 10 10,560 7,920 | 5,280 10 18,300/ 6,400 10 | 33,063
Mar 10,560, 7,920 | 5,280 19,500| 7,700 10 | 39,546
Apr 10,560{ 7,920 | 5,280 19,420 7,500 10 | 39,546
May 10,560, 7,920 | 5,280 19,200 7,000 10 | 39,546
Jun 10,560 7,920 | 5,280 18,950/ 4,800 10 10
Jul 6,000 4,500, 3,000 14,840| 3,300 | 2,500 10
Aug 4,000| 3,000| 2,000 9,740 | 3,300 | 1,500 10
Sep 4,000 3,000| 2,000 9,550 | 3,000 10 10
Oct 4,000f 3,000 2,000 9,400 | 3,000 | 1,000 10
Nov 6,000 | 4,500| 3,000 9,330 | 3,000 | 1,000 10
Dec 8,000( 6,000| 4,000 12,900 4,000 10 | 19,881

Note The medium and high flows for the Davis Pond diversion are computed as 150% and 200%, rgspective
of the corresponding low flows; for Myrtle Grove diversion R1, the monthly dischargdsearaximum
values.

The following figures present the impact of the proposed Myrtle Gdoxersions on the 5 ppt
and 15 ppt salinity contours in the basin on an annually averaged basis 20082003 time

frame modeled.

These figures indicate that if a high Myrtle Grove diversion eéglughe 5 ppt and 15 ppt contour
lines retreat to south by about 4 miles and 1.5 miles, respgctiwaie than no Myrtle Grove
diversion under a high Davis Pond diversion rate. The retreats woultbbeZ45 miles and 2
miles under a medium Davis Pond diversion, and increase to 6ande®.5 miles under a low
Davis Pond diversion. However if a medium Myrtle Grove diversiarsesl, the retreats would
reduce to about half the distance of high Myrtle Grove diversioe, aasile the low Myrtle
Grove diversion shows little impact on the salinity levels inbhgin. For the R1 diversion case
at Myrtle Grove, the annually averaged 5 ppt contour lines retresiutih less than the high
Myrtle Grove cases, and the 15 ppt contours are close to the highe NBdlve cases. The
reason is that there are no diversions from June to November. Fmuible-high Myrtle Grove

diversion case, both the 5 ppt and 15 ppt contours retreat more to the south.
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Legend ) e Legend
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Legend

EXCO Anually Averaged 5ppt Contour
— DLMN Anually Averaged 5ppt Contour

DLML Anually Averaged 5ppt Contour

DLMM Anually Averaged 5ppt Contour
~—DLMH Anually Averaged 5ppt Contour
— DLMR1 Anually Averaged 5ppt Contour

Legend
EXCO Anually Averaged 15ppt Contour
— DLMN Anually Averaged 15ppt Contour
DLML Anually Averaged 15ppt Contour
DLMM Anually Averaged 15ppt Contour
DLMH Anually Averaged 15ppt Contour
— DLMR1 Anually Averaged 15ppt Contour

0 2 4 8 7 0 2 4 8
Miles ¥ Miles

Annually Averaged Contour Changes under Low Davis Pond Diversion Rate foriffierent

Myrtle Grove Diversions

The hydrodynamic results from two Myrtle Grove diversion cases, BHMd DHMR1, were

examined on a semi-annual average basis (December — May). s fowa that these higher
diversions caused significant increases of both the water sugfacation and current velocity
magnitude near the region adjacent to the project sites. Towifal figures present the semi-
annually averaged hydrodynamic results. The annually and semi-annualiggeaie
hydrodynamics results from 17 different locations throughout the baseale®y extracted and

compared for all 16 scenario model runs. The results confirm the above observations.
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DHMH-EXCO . DHMR1-EXCO

Semi-Annual Averaged Water Surface Elevation —- DHMH & DHMR1
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Semi-Annual Averaged Current Velocity Magnitude — DHMH & DHMR1
Analyses and review of the alternative modeling results lead to the followinysioms:

» The impacts on salinity levels in the Barataria Basin fromMyetle Grove project
depend on the diversion regimes at Davis Pond. The effects of ttie K8yove project

are reduced under higher Davis Pond diversion scenarios.

» The Myrtle Grove project under low diversion has negligible impact amityakevels in
the Barataria Basin regardless of the Davis Pond Diversion operational level.

» High Myrtle Grove diversions could reduce annual average salinityslevwer 6 ppt
depending upon the magnitude of diversions at Davis Pond while medium Kyotle

diversions would only reduce the annual average salinity by less than 4 ppt.

Moffatt & Nichol Xiv



» The high Myrtle Grove diversion scenario would push the annual 5 ppt and 15 ppt
salinity level contours twice as far southward as the mediuntlé@rove diversion

case; regardless of the magnitude of the different Davis Pond diversion.

» On a semi-annual (December — May) basis, the R1 and double-high NBaiee
diversion scenarios push the 15 ppt salinity line to near the backside of theibams

except in the immediate vicinity of the passes, and the far eastern sectierbasin.

» From a hydrodynamic point of view, on average, the larger diversions Ntgrtie
Grove and Davis Pond cause significant water surface elevatioouamht magnitude

increases in the region adjacent to the sites.
Recommendations include:

» The Low Myrtle Grove diversion scenario is not an effective optttoreduce salinity

levels in the Barataria Basin and should not be considered further.

» The Medium Myrtle Grove scenario only has minimal effects anigalevels and may
not be cost effective.

» The High Myrtle Grove diversion scenario is effective at redusadmity levels, albeit

less so when higher diversions occur at Davis Pond.

» Higher diversions such as the R1 and double-high scenarios should be githen fur
consideration due to their significant potential impacts on reducingitgalevels
throughout the Barataria Basin.

» The Myrtle Grove diversions do not significantly impact areas soutbé&ort Sulphur,
and thus additional diversions in the vicinity of Port Sulphur, EmpireFamtJackson

would be necessary to reduce salinities in this area.

» Further investigation is warranted to determine if the ineeaswater levels and current
velocities results from the higher diversion are within acceptiiés, and /or what

operational restrictions may be required if they are not acceptable.
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1. INTRODUCTION

This is a supplemental report following the Moffatt & Nichol AugRB805 report to Louisiana
Department of Natural Resources (LDNR) titled as “BairatBasin: Hydrodynamic & Salinity
Model Development.” As a continuous effort to facilitate futurenpiiag efforts in the basin,
Moffatt and Nichol (M&N) was retained by LDNR to perform altatime modeling for the
Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA) Delta Building
Diversion at Myrtle Grove. This will provide the ability to more completely evaluatedffects

of proposed projects on a basin-wide scale.

Delta Building Diversion at Myrtle Grove (BA-33) will be anotherga freshwater diversion
project in the Barataria Basin in addition to the Davis Pond Doreoject. The Myrtle Grove
Diversion project would involve installation of gated box culverts on the wask of the
Mississippi River in the vicinity of Myrtle Grove; dedicatéedging from the Mississippi River
to create marsh in the vicinity of Bayou Dupont, the BaratariavBaterway, and the Wilkinson
Canal; or a combination of these actions. Supporting features migjhtle a conveyance
channel with parallel mainline flood control levees and an outflomma#iawith guide levees.
Dredging to create adequate outfall in the headwaters of Bayou Dupogbastduction of a
pump station may be required. The size of the project amaoigt 416,563 acres with a total
estimated cost of $144.3 million. Without remediation, it is antieghahat approximately
14,500 acres of wetlands will be lost in the project area overekie20 years and that wetland

types will continue to shift towards more saline habitats.

This report describes the modeling process and methodology with réspket Myrtle Grove
project, including discussion of the input data, assumptions made, bowudalyions used,

simulation time periods, calibration/verification, and alternative plan nmgpedsults.

Moffatt & Nichol 1
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2. HYDRODYNAMIC AND SALINITY MODEL DEVELOPMENT

2.1 GENERAL DESCRIPTION

The 64-bit RMA program code was obtained from the USACE. This nodeincludes the
ability to account for rainfall in the salinity model (RMA-&rfa grid of the size created for the
Barataria Basin which the old model code could not handle. Model ruiesmade with the
new code and successfully compared with previous model runs. Thus, tledewas used

for the Myrtle Grove project.

2.2 MODEL GRID

The offshore area of the model domain has been extended @ititsvest corner to encompass
the outlet of the Bayou LaFourche channel. This extension has the advahtamdering the
previous open water boundary at the outlet of the Southwest (SW) Caaal L@eville)
redundant since it is now part of the model domain, a move prompted tgatta of flow data
at SW Canal for the entire simulation period. The Bayou Laleurhannel is extended
northward until just before GIWW consistent with the location ofeaisting lock there that

interrupts its interaction with the channel further north.

A total of 10 new open water boundaries have been created in the hggperto allow
freshwater inflow from the catchment areas of Lac deswdleds (6), Lake Cataouatche (2) and
the northeast end of GIWW (1) as recommended in the Bardasm Report (Moffatt &
Nichol, 2005) as well as the diversion at Myrtle Grove. As was &ise at GIWW and Davis
Pond, these boundaries have been set up as 1-D elements that thexe iniénfthe adjoining 2-

D elements in the model domain. The local bathymetry and meatiesben refined, especially
those near the Myrtle Grove diversion, to provide a smooth flow iti@nsnto the basin
consistent with field conditions. The dimensions of the outlet chdnmal the Myrtle Grove
diversion are as per the conceptual design provided by the USACE thdsiat the catchment

flow outlets are suitably sized to prevent super-critical flow.

As shown in Figure 2.2-1, the revised Barataria Basin model gridiesritd112 elements and
56236 nodes.
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Figure 2.2-1: Revised Barataria Model Finite Element Grid

2.3 SIMULATION PERIODS

A simulation time period of one calendar year was chosen to asbesstive plans. This
simulation period is from August 2002 to July 2003, including the two pyimadel calibration
periods in the Barataria Basin Report (Moffatt & Nichol, 20059pt&mber 15, 2002 0:00
through September 21, 2002 12:00 and from December 2, 2002 22:00 through December 10,
2002 4:00. It should be noted that two tropical storms (Isidore arddlriictly impacted the

basin during late September and the beginning of October 2002, while Tromcal Bill
impacted the basin at end of June and beginning of July 2003. The sanmetglatadeveloped

and used in the Barataria Basin Report (Moffatt & Nichol, 2005) haes extended to cover

the one-year period. Since data gaps do exist, some boundary conditiersymibesized based

on engineering judgments.

Moffatt & Nichol 4



2.4 BOUNDARY CONDITIONS AND MODEL PARAMETERS

The boundary data required as inputs in the RMA-2 modeling comprder level and
discharge time series at the open water boundaries, and npitatien and wind over the entire
model domain. Similarly, the data sets required for the RMA-4 hmgdare the same net
precipitation over the model domain to capitalize on the upgradel&kbde that has included
the rainfall and evaporation routines on a large scale as recatachém the Barataria Basin

Report (Moffatt & Nichol, 2005), and salinity time series at the same open b@indaries.

2.4.1 Hydrodynamic Boundary Conditions

The revised Barataria Basin model currently has thirteen hydrodyrmuandary conditions as
shown in Figure 2.4-1. They are an open water level boundary in the GMexto, a
discharge boundary at the intersection of the GIWW with Bayou Lafourdiseharge
boundaries at both the Davis Pond Diversion and proposed Myrtle GrovesiDn/eand
additionally nine discharge boundaries to simulation the fresh wsateamflows from nine
delineated runoff catchment areas in the northern sectidmeafnbdel domain as presented in
Figure 2.4-2.

Figure 2.4-3 shows the water level boundary conditions in the Gulf of blésicthe one year
simulation period. These were developed by using the water deaal gathered at gauge
location BAFS-10 in Barataria Pass after applying the samendahift and 4-hour moving
average as used in the original modeling effort. No amplitude adjistn@hase change was
made as it was determined that there were minimal difesem the modeled water levels at
BAFS-10 as compared to the open water boundary location. Simitelgigcharge time series
at the GIWW were based on the water level and velocity timessat Station 7381235/BAFS-
06 using the same stage-discharge rating equation as before and dufgjetteour moving
averaging. Figure 2.4-4 shows the discharge boundary condition at the G¥Wanré it

intersects with Bayou Lafourche.
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Legend
\ Model Streams
i =1 Model Catchment Basins
[ Barataria Basin Grid Boundary

0 25 5 10 15

Figure 2.4-2: Runoff Catchments and Streams

For the selected pre-screening level alternative model rundviigitie Grove project alternative
scales were modeled in conjunction with three appropriate rexidtversion regimes at Davis
Pond. This resulted in a total of twelve year-long model runs.

The discharge time series at the Davis Pond and Myrtle Grovesidinemprovided by DNR and
the USACE are summarized in Table 2.4-1 and shown in Figure 2.4-5 and Figure 2.4-6.

A nominal flow of 10 cfs was used for the no-flow conditions from JgnteaJune, September
and December in the low Myrtle Grove diversion case. This norihinainstead of zero inflow
was adopted to avoid model numerical instability.
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Table 2.4-1: Discharge Time Series at the Diversions (cfs)

Month Davis Pond Diversion Myrtle Grove Diversion

Existing| High | Medium Low | Existing| High | Medium Low R1
Jan | Nominal 8,000 | 6,000 | 4,000Nominal| 16,500/ 5,300 10 | 19,881
Feb 10 10,560 7,920 | 5,280 10 18,300/ 6,400 10 | 33,063
Mar 10,560, 7,920 | 5,280 19,500 7,700 10 | 39,546
Apr 10,560{ 7,920 | 5,280 19,420 7,500 10 | 39,546
May 10,560, 7,920 | 5,280 19,200 7,000 10 | 39,546
Jun 10,560 7,920 | 5,280 18,950 4,800 10 10
Jul 6,000 4,500, 3,000 14,840| 3,300 | 2,500 10
Aug 4,000| 3,000| 2,000 9,740 | 3,300 | 1,500 10
Sep 4,000 3,000| 2,000 9,550 | 3,000 10 10
Oct 4,000f 3,000 2,000 9,400 | 3,000 | 1,000 10
Nov 6,000 | 4,500| 3,000 9,330 | 3,000 | 1,000 10
Dec 8,000( 6,000| 4,000 12,900 4,000 10 | 19,881

Note The medium and high flows for the Davis Pond diversion are computed as 150% and 200%, rgspective
of the corresponding low flow$or Myrtle Grove diversion R1, the monthly discharges are the maximum

values.
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Figure 2.4-3: Offshore Water Level Boundary Conditions
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5000
(+) Flow to Northeast (into basin)
(-) Flow to Southwest (out of basin)
4000 -
3000 -
2000 1
© 1000
L
[
=g 0 A
©
e
2
3 -1000
-2000 4
-3000 1
-4000
-5000 : : : : : : : : : : : :
8/1/02  8/31/02 9/30/02 10/30/02 11/29/02 12/29/02 1/28/03 2/27/03  3/29/03  4/28/03 5/28/03  6/27/03  7/27/03
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Date
Figure 2.4-4: GIWW Discharge Boundary Conditions
Davis Pond Diversion Boundary Data
12000
10000
8000
—
&
L
(]
2 6000
©
c
(o]
2
a
4000
2000
0 : : : : : : : : : : : :
8/1/02  8/31/02 9/30/02 10/30/02 11/29/02 12/29/02 1/28/03  2/27/03  3/29/03  4/28/03 5/28/03  6/27/03  7/27/03
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
Date
=—High DP =——Med DP =—Low DP

Moffatt & Nichol




Figure 2.4-5: Davis Pond Diversion Discharge Boundary Conditions

Myrtle Grove Diversion Boundary Data
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Figure 2.4-6: Myrtle Grove Diversion Discharge Boundary Conditions

Runoff enters the Barataria Bay estuarine system through a coswriex of coastal swamps
and wetlands, mostly from local precipitation. Using the approaah Rark et al (2004) report
of their hydrology-hydrodynamic model of Barataria Basin, runoff streantilgdvographs from
nine delineated catchment areas not included in the model griddereetoped and inputted to
the model as discharge boundaries. Figures 2.4-7 through 2.4-15 show thelstchange time
series from the runoff computation with a minimum dischargé0otfs. These were kept the

same for all nine year-long model runs.
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Figure 2.4-7: Stream 1 Discharge Boundary Conditions
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Figure 2.4-8: Stream 2 Discharge Boundary Conditions
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Figure 2.4-9: Stream 3 Discharge Boundary Conditions
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Figure 2.4-10: Stream 4 Discharge Boundary Conditions
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Figure 2.4-11: Stream 5 Discharge Boundary Conditions

Stream 6 Discharge Boundary Data

30000

25000 A

20000 A

15000 -

Discharge (cfs)

10000

5000 +

0 4
8/1/02  8/31/02 9/30/02 10/30/02 11/29/02 12/29/02 1/28/03 2/27/03  3/29/03  4/28/03 5/28/03  6/27/03  7/27/03
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Date

Figure 2.4-12: Stream 6 Discharge Boundary Conditions
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Figure 2.4-13: Stream 7 Discharge Boundary Conditions
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Figure 2.4-14: Stream 8 Discharge Boundary Conditions

Moffatt & Nichol



30000

Stream 9 Discharge Boundary Data

25000

20000

15000

Discharge (cfs)

10000

5000

04
8/1/02
0:00

LUl

b

—

I l..lll'

8/31/02  9/30/02 10/30/02 11/29/02 12/29/02 1/28/03  2/27/03  3/29/03  4/28/03 5/28/03  6/27/03
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00

Date

7/27/03
0:00

Moffatt & Nichol

Figure 2.4-15: Stream 9 Discharge Boundary Conditions
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2.4.2 Wind, Precipitation, and Evaporation Boundary Conditions

The wind distribution is based on the same zone-based approach aswiedoeefour wind
stations cover the entire model domain: they being at GranddBld_1), Boothville (161157),
Lake Salvador near Lafitte (DCPBAOQ5), and New Orleans IntemeltAirport (166660). The
data gaps in the Lake Salvador wind data series were filldddaia from Grand Isle for the
same period, the two zones being contiguous. The same wind adjustnierst fiacelevation
and duration as before were used. However, temperature correcticaccdont for the
stratification effect due to cold air being heavier weredena In essence, if the underlying
surface is colder than the air, the atmosphere becomey stiatified and turbulent transfers are
suppressed. If the surface is warmer than the air, the atmedmwmmes unstably stratified and
turbulent transfers are enhanced (CEM, 2003). In this regard, Re¢lden Shore Protection
Manual (USACE, 1984), which depicts the variation of the temperatjusteent factor as a
function of temperature difference between air and sea, was ttgrd.the empirical curve has
been represented as a step-wise function listed in Table 2.4yeltba year-long hourly
variation, as opposed to the use of two constant values appliednwiitles of September and
December, respectively in the previous study (Moffatt & Nichol, 2005).

Due to a lack of meteorological information for the interior atbe, variation of air-sea
temperature difference for the entire basin was based ondghsuned data at Grand Isle. The
resulting wind time series were then subjected to the 4-hour movingyangeraddditionally, the
maximum wind speed was capped at 20 mph (1-hour average) as previotisnegpbas
indicated that the RMA-2 code can not handle high wind events withougriahinstability
problems when large sections are subject to wetting and drying (etlem marsh porosity
approach is used). This capping has the effect of removing episaowticewents that are of short
duration, and hence are unlikely to have a significant effect on thedomgsalinity regime after
an extreme event during which the diversions would not be operatiggre§ 2.4-16 through
2.4-19 show the wind speeds and directions used at each wind statidre fAugust 2002

simulation period. All wind data are presented in Appendix A.
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Table 2.4-2: Step-wise variation in the temperature correction factor, R as a function of

Moffatt & Nichol

air-sea temperature difference

Temperature difference classAT (°C) Rt
<-12 1.18
-11to -12 1.17
-10to -11 1.165
-91t0 -10 1.155
-8 t0 -9 1.15
-71t0 -8 1.14
-6 to -7 1.13
-51t0 -6 1.11
-4 t0 -5 1.1
-3to-4 1
-2t0 -3 1.08
-1.5t0-2 1.06
-1to-1.5 1.04
-0.5t0 -1 1.02
0to-0.5 0.98
05t00 0.96
1t00.5 0.94
15t01 0.925
2to 1.5 0.91
25t02 0.9
3t025 0.89
4103 0.87
5to4 0.86
6tob 0.85
>6 0.84
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Figure 2.4-16: August 2002 Wind Speed and Direction at Station DCPBAO5
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Figure 2.4-17: August 2002 Wind Speed and Direction at Station Boothville
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Grand Isle Wind Data
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Figure 2.4-18: August 2002 Wind Speed and Direction at Station Grand Isle
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Figure 2.4-19: August 2002 Wind Speed and Direction at Station MSY Airport
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The precipitation distribution is based on a similar zoned approachewhe entire model
domain is covered by 5 stations: Mississippi River @ Bonnet Caibv&®y (7374370),
Mississippi River @ New Orleans (7374510), Mississippi RiveYetice (7374550), Bayou
LaFourche south of Golden Meadow (7381305), and Boothville (161157). While theysrevi
study (Moffatt & Nichol, 2005) has employed the daily measured eviapoizan data at Houma
(assumed uniformly applicable to the entire model area) addbes to arrive at the net
precipitation (precipitation — evaporation) time series usedagkel inputs, here it was sought to
improve upon the methodology by using an analytical approach to yield the heaplyration
data based on the zoned approach.

The bulk aerodynamic method that reduces to a set of empiricati@tg) which has been found
to be well-developed for the Gulf coastal region (Park, 2002), wak u3ée same set of
empirical equations as used by Park (2002) to estimate the evapdnaie series at GDIL1 for

1999 has been used and reproduced below, unless otherwise stated.

In analogy to the energy transfer by turbulent diffusion from ot@atmosphere, the latent heat
flux as a result of the transfer of water vapor from the odeahe atmosphere, Hcan be

estimated as:

H =LE = LTCEP(QSea' Qair)Ulo

where Ly is the latent heat of vaporization; E is the evaporation in unikg/off-s; G is the
wind drag coefficient (Note that this has been incorrectlyndéfias the latent heat coefficient in
Park (2002), p. 18} is the air density; gaand @i are the specific humidity for the sea and air,

respectively; and {4 is the wind speed at the 10m reference height.

At the sea surface, the specific humidityeaQis related to the saturation vapor presswg, €
through (Hsu, 1988):

Osea = 0-62(@eap_1)

where €, = 6.1078 x 107[7.5&4(237.3 + Tej], p is atmospheric pressure in units of HPa
(mbar), and T.ais the sea surface temperati@)(
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Similarly,
Qair = 0.62(&ir pl)
where g;=6.1078 x 10"[7.5%w/(237.3 + Tew)], and Teew is the dew-point temperaturi).

Also, the parameter values as used by Park (2002) are adopted:. 2 x 10, p=1.2 kg/nf,

and a latent heat flux of 1 Wfnbeing equivalent to an evaporation rate of 3.56 % d©/day,
except for k; which is taken as 2.5 x 10/kg (Note that the value in Park (2002) is one-order of
magnitude less at 2.5 x 2LVkg) as consistent with the value in May (1996, p.1.21,%%)15

Thus the evaporation rate as computed above becomes a functiorand aiew temperatures,
atmospheric pressure at the sea surface, and the wind speemnd Bertes data for the air and
dew temperatures and the atmospheric pressure are takethé&@nand Isle station and deemed
representative of the entire model domain. The wind data aee basthe measurement at the
four wind stations discussed above, but unsmoothed (instantaneous hourlygseaahd
uncapped. Since there is overlap in the precipitation (5) and windo(®s, the computed
evaporation rates are applied to the precipitation zones ingheensummarized in Table 2.4-3.
The net precipitation is then computed as the difference batiine measured precipitation and
the computed evaporation rate on an hourly basis. Figures 2.4-20 through Bei2the net

hourly precipitation for the precipitation stations used for the one-year sionufariods.

Table 2.4-3: Evaporation zones

Precipitation Zone Applied Evaporation Zone (based on wind)
7374370 Average of 16660 and DCPBAQOS
7374510 16660
7381305 Average of DCPBAO5 and GDIL1
161157 Average of GDIL1 and 161157
7374550 161157
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Figure 2.4-20: Net Precipitation Data at Station 7381305
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Figure 2.4-21: Net Precipitation Data at Station 7374510
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Figure 2.4-22: Net Precipitation Data at Station 7374550
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Figure 2.4-23: Net Precipitation Data at Station 7374370
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161157 Net Precipitation Data
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Figure 2.4-24: Net Precipitation Data at Station 161157

2.4.3 Salinity Boundary Conditions

The salinity boundary data are based on the same stations as ieuioeipistudy (Moffatt &
Nichol, 2005) where continuous salinity measurements are avail@hlese stations are Grand
Isle, where the data are applied to the offshore boundary and 7381235, apphed@IWWwW
boundary, after 4-hour moving averaging. The salinity at all the matthinflows is specified
as zero while those at the two diversions (David Pond and Myrtle Gaoeessigned a nominal
value of 0.2 ppt. Data gaps at Grand Isle were filled using theurezhdata at adjacent stations
(Stations DCPBA08/73802512/7380251). Where the adjusted salinity is s(sifieet overly
elevated or depressed or devoid of any daily variation compared to those at the aidjaoes), s
the raw data set has been used instead. Plots of the salinity boundary condition datanaire show
Figure 2.4-25 and Figure 2.4-26 for GIWW and offshore, respectively. F2dn27 presents
the monthly average value for the offshore salinity input.
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GIWW Salinity Boundary Data
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Figure 2.4-25: GIWW Salinity Boundary Data
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Figure 2.4-26: Offshore Salinity Boundary Data
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Monthly Average Offshore Salinity (ppt)
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Figure 2.4-27: Monthly Average Offshore Salinity Boundary Data
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3. HYDRODYNAMIC AND SALINITY MODEL CALIBRATION

3.1 HYDRODYNAMIC MODEL CALIBRATION

An extensive calibration process was performed for the original niblbéfatt & Nichol, 2005)
and thus, calibration efforts are not originally included in the sobghis project. However,
some modifications were made to the model grid and boundary conditiorthigoeffort.
Therefore, two calibration runs for September 2002 and December 200@speere performed
using the revised Barataria Basin hydrodynamic model.  Compared etopiivious
calibration/validation runs, it was confirmed that no significamsingfes have been introduced to

the model.

3.2 SALINITY MODEL CALIBRATION

The new RMA-4 salinity model code has the ability to accoontdinfall for a grid size of the
Barataria Basin. Additionally the diffusion coefficients for thedel were changed to automatic
assignment by Peclet number instead of direct specificatiod bgethe original model.
Therefore, model runs were performed with the new code and cempafvere made between
the new model code runs with rainfall and the original model rutisout rainfall. Minor

improvements on the salinity calibration were observed.
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4. BARATARIA BASIN ONE YEAR RUNS

4.1 GENERAL DESCRIPTION

An “existing” condition (no diversions) one year run was conducted firgtaiksh the baseline
for salinity change comparison. This existing condition (EXCO)imgfuded all the boundary
inputs except at the Davis Pond and Myrtle Grove Diversions wheseanal flow is applied as
the hydrodynamic boundary. Input discharge conditions at Davis Pond and Mynie iGr the

twelve alternative model runs are reproduced here for convenifamerree (Figure 4.1-1).
Additionally, three extra runs were made to distinguish the effedtseobavis Pond Diversion
from those due to the Myrtle Grove Diversion. For these three namjnal discharge
boundary conditions at the Myrtle Grove Diversion were applied couptadhe three different

Davis Pond Diversion discharge scenarios.

After the one year runs were completed, the salinity timesegsults were averaged on a
monthly, semi-annual (December — May), and an annual basis. itySaomparisons are
presented in this section for the annually averaged results. hMand semi-annually results
are included in the corresponding Appendices. Figure 4.1-2 shows thelharaugahged
salinity results for the existing condition run. Monthly and semi-diynageraged results are

included in Appendix B for the existing condition runs.
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Figure 4.1-1: Davis Pond and Myrtle Grove Discharge Boundary Conditions
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Figure 4.1-2: EXCO Salinity Annually Average
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4.2 HIGH DAVIS POND AND HIGH MYRTLE GROVE (DHMH)

In this one year model run, high fresh water discharges at bothathie Pond Diversion and the
Myrtle Grove Diversion are applied. The annually averaged salieitel and the changes
relative to the existing condition are shown in Figure 4.2-1 and Figure 4e5@edtively.

Negative salinity change values represent reduction in salinigy tdudischarges from the

diversions.

Figure 4.2-1: DHMH Salinity Annually Average
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Figure 4.2-2: DHMH Annually Averaged Salinity Change Relative to EXCO

Under this high discharges scenario for both Davis Pond and Myrtle Gilweeaninually
averaged salinity was lowered by more than 10 ppt in the Baratayia Bacould reduce the
salinity by more than 20 ppt at some locations during the yedtuagated in the monthly

averaged results in Appendix C.
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4.3 HIGH DAVIS POND AND MEDIUM MYRTLE GROVE (DHMM)

For this one year model run, high discharges at the Davis Pond Diversibormedium
discharges at the Myrtle Grove Diversion are applied. The anrmahaged salinity level and
the changes relative to the existing condition are shown in Figure dr@t1Figure 4.3-2,

respectively.

Figure 4.3-1: DHMM Salinity Annually Average
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Figure 4.3-2: DHMM Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 18 ppt at some

locations during the year as illustrated in the monthly averaged results indhpRe

Moffatt & Nichol 34



4.4 HIGH DAVIS POND AND LOW MYRTLE GROVE (DHML)

For this one year model run, high discharges at the Davis Pond Divarsldow discharges at
the Myrtle Grove Diversion are applied. The annually averagedtgdiwvel and the changes
relative to the existing condition are shown in Figure 4.4-1and Figure 4.4-2, respectively.

Figure 4.4-1: DHML Salinity Annually Average
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Figure 4.4-2: DHML Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetysahsilowered by more
than 6 ppt in the Barataria Bay. It could reduce the salinitynbye than 14 ppt at some

locations during the year as illustrated in the monthly averaged results indhp e

Moffatt & Nichol 36



4.5 MEDIUM DAVIS POND AND HIGH MYRTLE GROVE (DMMH)

For this one year model run, medium discharges at the Davis Pond itversd high
discharges at the Myrtle Grove Diversion are applied. The anrmahaged salinity level and
the changes relative to the existing condition are shown in Figure drfetlFigure 4.5-2,

respectively.

Figure 4.5-1: DMMH Salinity Annually Average
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Figure 4.5-2: DMMH Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagedysaias lowered by as
much as 10 ppt in the Barataria Bay. It could reduce the gdbyimore than 18 ppt at some

locations during the year as illustrated in the monthly averaged results indhppe
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4.6 MEDIUM DAVIS POND AND MEDIUM MYRTLE GROVE (DMMM)

For this one year model run, medium discharges at the Davis Pondcibivemnd medium
discharges at the Myrtle Grove Diversion are applied. The anrmahaged salinity level and
the changes relative to the existing condition are shown in Figure dr@t1Figure 4.6-2,

respectively.

Figure 4.6-1: DMMM Salinity Annually Average
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Figure 4.6-2: DMMM Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 16 ppt at some

locations during the year as illustrated in the monthly averaged results indhp e
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4.7 MEDIUM DAVIS POND AND LOW MYRTLE GROVE (DMML)

For this one year model run, medium discharges at the Davis Reeiibn and low discharges
at the Myrtle Grove Diversion are applied. The annually aversgi@ty level and the changes
relative to the existing condition are shown in Figure 4.7-1 and Figure 4.7-2, respectivel

Figure 4.7-1: DMML Salinity Annually Average
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Figure 4.7-2: DMML Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetysahsilowered by more
than 6 ppt in the Barataria Bay. It could reduce the salinitynbye than 12 ppt at some

locations during the year as illustrated in the monthly averaged results indhppt
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4.8 LOW DAVIS POND AND HIGH MYRTLE GROVE (DLMH)

For this one year model run, low discharges at the Davis Pond Divensd high discharges at
the Myrtle Grove Diversion are applied. The annually averagedtgdiwvel and the changes
relative to the existing condition are shown in Figure 4.8-1 and Figure 4.8-2, respectivel

Figure 4.8-1: DLMH Salinity Annually Average
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Figure 4.8-2: DLMH Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 10 ppt in the Barataria Bay. It could reduce the salinitgpnbge than 18 ppt at some

locations during the year as illustrated in the monthly averaged results indhpjpe
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4.9 LOW DAVIS POND AND MEDIUM MYRTLE GROVE (DLMM)

For this one year model run, low discharges at the Davis Pond Divargiomedium discharges
at the Myrtle Grove Diversion are applied. The annually aversgi@aty level and the changes
relative to the existing condition are shown in Figure 4.9-1 and Figure 4.9-2, respectivel

Figure 4.9-1: DLMM Salinity Annually Average
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Figure 4.9-2: DLMM Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetysahsilowered by close
to 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 16 ppt at some locations

during the year as illustrated in the monthly averaged results in Appendix J.
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4.10 LOW DAVIS POND AND LOW MYRTLE GROVE (DLML)

This model run uses low discharges at the Davis Pond Diversion andidcharges at the
Myrtle Grove Diversion. The annually averaged salinity level and llaages relative to the
existing condition are shown in Figure 4.10-1 and Figure 4.10-2, respectively.

Figure 4.10-1: DLML Salinity Annually Average
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Figure 4.10-2: DLML Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetysatis lowered by over 4
ppt in the Barataria Bay. It could reduce the salinity by mioa@ 8 ppt at some locations

during the year as illustrated in the monthly averaged results in Appendix K.
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4.11 HIGH DAVIS POND AND NOMINAL MYRTLE GROVE (DHMN)

Since the Davis Pond Diversion is now operational, additional rurnjsdbits flow were made

so the relative effects of the two diversions could be isolated &ach other. The first extra one
year model run uses high discharges at the Davis Pond Diversion ambhdischarges at the
Myrtle Grove Diversion. The annually averaged salinity level and llaages relative to the

existing condition are shown in Figure 4.11-1 and Figure 4.11-2, respectively.

Figure 4.11-1: DHMN Salinity Annually Average
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Figure 4.11-2: DHMN Annually Averaged Salinity Change Relative to EXCO

Under the high Davis Pond discharge scenario, the annually averdigégt 8as lowered by
over 6 ppt in the Barataria Bay. It could reduce the salinity byertttan 14 ppt at some
locations during the year as illustrated in the monthly averaged results indépphe
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4.12 MEDIUM DAVIS POND AND NOMINAL MYRTLE GROVE (DMMN)

This one year model run uses medium discharges at the Davis Pondidiivend nominal
discharges at the Myrtle Grove Diversion. The annually averagedysével and the changes
relative to the existing condition are shown in Figure 4.12-1 and Figure 4.12-2, respectively.

Figure 4.12-1: DMMN Salinity Annually Average
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Figure 4.12-2: DMMN Annually Averaged Salinity Change Relative to EXCO

Under medium Davis Pond discharge scenario, the annually avesaly@ty was lowered by
more than 6 ppt in the Barataria Bay. It could reduce tlwitgaby more than 12 ppt at some

locations during the year as illustrated in the monthly averaged results indhppé
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4.13 LOW DAVIS POND AND NOMINAL MYRTLE GROVE (DLMN)

This one year model run uses low discharges at the Davis Pond ifmvensd nominal
discharges at the Myrtle Grove Diversion. The annually averagedysével and the changes
relative to the existing condition are shown in Figure 4.13-1 and Figure 4.13-2, respectively.

Figure 4.13-1: DLMN Salinity Annually Average
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Figure 4.13-2: DLMN Annually Averaged Salinity Change Relative to EXCO

Under low Davis Pond discharge scenario, the annually averagedysatsitowered by over 4
ppt in the Barataria Bay. It could reduce the salinity by clo4® fapt at some locations during

the year as illustrated in the monthly averaged results in Appendix N.
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4.14 HIGH DAVIS POND AND MYRTLE GROVE ALTERNATIVE R1 (DHMR1)

This one year model run uses high discharges at the Davis Pondi@ivansl alternative R1
discharges at the Myrtle Grove Diversion. The annually averagedysével and the changes
relative to the existing condition are shown in Figure 4.14-1 and Figure 4.14-2, respectively.

Figure 4.14-1: DHMRZ1 Salinity Annually Average
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Figure 4.14-2: DHMR1 Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 20 ppt at some

locations during the year as illustrated in the monthly averaged results indkoge
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4.15 MEDIUM DAVIS POND AND MYRTLE GROVE ALTERNATIVE R1 (DMMR1)

This one year model run uses medium discharges at the Davis Randi@ and alternative R1
discharges at the Myrtle Grove Diversion. The annually averagedysével and the changes
relative to the existing condition are shown in Figure 4.15-1 and Figure 4.15-2, respectively.

Figure 4.15-1: DMMRL1 Salinity Annually Average
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Figure 4.15-2: DMMR1 Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 20 ppt at some

locations during the year as illustrated in the monthly averaged results indépope
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4.16 LOW DAVIS POND AND MYRTLE GROVE ALTERNATIVE R1 (DLMR1)

This one year model run uses low discharges at the Davis Pond ivarsi alternative R1
discharges at the Myrtle Grove Diversion. The annually averagedysével and the changes
relative to the existing condition are shown in Figure 4.16-1 and Figure 4.16-2, respectively.

Figure 4.16-1: DLMR1 Salinity Annually Average
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Figure 4.16-2: DLMR1 Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 8 ppt in the Barataria Bay. It could reduce the salinitynbye than 20 ppt at some

locations during the year as illustrated in the monthly averaged results indkoge
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4.17 HIGH DAVIS POND AND DOUBLE-HIGH MYRTLE GROVE (DHM2H)

This additional one year model run uses high discharges at the BandsDiversion and double
the high discharges at the Myrtle Grove Diversion. This purpoi@sofun is to investigate the
salinity change under higher Myrtle Grove diversion discharges. thely}combination with
high Davis Pond discharges was performed. The maximum dischatgeadathe Alternative
R1 case. The annually averaged salinity level and the chaglgtige to the existing condition

are shown in Figure 4.17-1 and Figure 4.17-2, respectively.

Figure 4.17-1: DHM2H Salinity Annually Average
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Figure 4.17-2: DHM2H Annually Averaged Salinity Change Relative to EXCO

Under this discharge combination scenario, the annually averagetlysahsilowered by more
than 12 ppt in the Barataria Bay. It could reduce the salinitgpndge than 20 ppt at some

locations during the year as illustrated in the monthly averaged results indhppe
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4.18 MYRTLE GROVE PROJECT EFFECTS

To further investigate the relative effects of the Myrtle @rpwoject on the salinity level in the
basin, salinity change comparisons were made by subtracting sedsutlys of the twelve year-
long pre-screening level alternative model runs from the threegnabMyrtle Grove discharge
cases. These results are then the relative impact of th#eMyrove Diversion on basin

salinities. The relative annually averaged salinity changehtorfdur Myrtle Grove discharge

cases given the three different diversion scenarios at Davis Postd@vn from Figures 4.18-1
to 4.18-4.

Figure 4.18-1: Salinity Annually Average Change Comparisons for High Myrtle Grove

Diversion with Three Different Davis Pond Diversions
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Figure 4.18-2: Salinity Annually Average Change Comparisons for Medium Myrtle Gove

Diversion with Three Different Davis Pond Diversions
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Figure 4.18-3: Salinity Annually Average Change Comparisons for Low Myrtle Grove

Diversion with Three Different Davis Pond Diversions
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Figure 4.18-4: Salinity Annually Average Change Comparisons for R1 Myrtle Grove
Diversion with Three Different Davis Pond Diversions

Monthly results are included in Appendix S for the high Myrtle Grove digghcomparisons.
Salinity change comparisons for the medium, low and R1 Myrtle Grasehalige cases are
shown in Appendices T, U and V respectively.

The results show that the relative effects on salinity lewelhe basin of a high diversion at
Myrtle Grove project are significantly reduced when a higher dimensagime at Davis Pond is
operated. A high Myrtle Grove diversion would reduce annually averagedyslevel at some

locations during the year by over 6 ppt under a low diversion at Davis Pondeff€bts are
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significantly reduced in area under the medium diversion scertdbavés Pond, and reductions
are limited to just over 4 ppt under the high Davis Pond diversion scenario.

Generally, a medium Myrtle Grove diversion reduces salinitidbe basin by just over 2 ppt,
while under the low Myrtle Grove diversion scenario salinityelsyn the basin are reduced less

than 1 ppt, regardless of the Davis Pond Diversion operational level.

The 5 ppt and 15 ppt contour lines were also investigated to demons¢ratgpact of different
Myrtle Grove diversions. Figures 4.18-5 to 4.18-7 show the annually aveegyéts under the
three different operational Davis Pond diversions. If a high M@ttave diversion is used, the
5 ppt and 15 ppt contour lines retreat to south by about 4 miles and 1.5resf@sctively more
than no Myrtle Grove diversion under a high Davis Pond diversion rate.refiteats would be
about 4.5 miles and 2 miles under a medium Davis Pond diversion, anasestoe6 miles and
2.5 miles under a low Davis Pond diversion. However if a medium &@tbve diversion is
used, the retreats would reduce to about half the distance of hidle l@yove diversion case,
while the low Myrtle Grove diversion shows little impact on takngty levels in the basinif a
much higher Myrtle Grove diversion like the R1 case is used, the lareto@ats show no
improvements over the high Myrtle Grove case because there ischardis during the half year
period of June to November for the R1 scenario. However, the double-higke NBrdve

diversion does show greater annual salinity retreats (Figure 4.18-5).

Figures 4.18-8 to 4.18-10 show the semi-annually (December — May) aveeag#d under the
three different operational Davis Pond diversions. The saliwityocrs retreat further to the

south under the R1 Myrtle Grove diversion than the high Myrtle Grove diversion case.
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Figure 4.18-5: Annually Averaged Contour Changes under High Davis Pond Diversi
Rate for different Myrtle Grove Diversions
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Figure 4.18-6: Annually Averaged Contour Changes under Medium Davis Pond Divsion

Rate for different Myrtle Grove Diversions
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Figure 4.18-7: Annually Averaged Contour Changes under Low Davis Pond Diversion

Rate for different Myrtle Grove Diversions
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Figure 4.18-8: Semi-Annually Averaged Contour Changes under High Davis Pond

Diversion Rate for different Myrtle Grove Diversions
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Figure 4.18-9: Semi-Annually Averaged Contour Changes under Medium Davis Pdn

Diversion Rate for different Myrtle Grove Diversions
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Figure 4.18-10: Semi-Annually Averaged Contour Changes under Low Davis Pond

Diversion Rate for different Myrtle Grove Diversions
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4.19 HYDRODYNAMICS RESULTS INVESTIGATION

In this section, the hydrodynamics results, the driving force of satliffusion, were examined.
For water surface elevations, average, minimum and maximuones/alere calculated from

RMA2 results. For currents, average and maximum velocity magnitudesiesrmined.

The semi-annually (December — May) results from two high Myrttev& diversion cases,
DHMH and DHMR1, and the changes relative to the existing conditionS(EXvere calculated

and presented below.

Figure 4.19-1 shows the water surface elevation results for thingxe®ndition. The semi-
annually averaged water surface elevation is between 0.6 ft and ®18lét the minimum value
is from -0.2 ft to -1 ft offshore, and the maximum value is f@bfhoffshore to almost 3 ft in the

upper North region.

Figures 4.19-2 to 4.19-4 demonstrate the semi-annual average, minimum antumaxater
surface elevation results for DHMH and DHMRL1 and their diffeesngith EXCO, respectively.
The water surface elevation changes caused by the Davis Pond and Gtgntke diversions
become apparent north of Little Lake and more predominant neatlitBesions. More
diversion from Myrtle Grove in DHMR1 causes more water surfdegation increase than

DHMH near the diversion site.

Figure 4.19-5 gives the semi-annual current velocity magnitude resultefexisting condition,
and Figures 4.19-6 to 4.19-7 present the average and maximum velocity magpritDéMH
and DHMR1 and the changes relative to EXCO, respectively. ffbetsof the diversions to
the currents are only relevant to the region adjacent to the sites.
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Figure 4.19-1: Semi-Annual Water Surface Elevation Results - EXCO
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DHMH-EXCO . DHMR1-EXCO

Figure 4.19-2: Semi-Annual Averaged Water Surface Elevation —- DHMH & DHMR
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I DHMH-EXCO k- —I DHMR1-EXCO ‘- : —

Figure 4.19-3: Semi-Annual Minimum Water Surface Elevation - DHMH & DHMR1
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DHMH-EXCO ’ DHMR1-EXCO

Figure 4.19-4: Semi-Annual Maximum Water Surface Elevation - DHMH & DHMR1
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DHMH-EXCO DHMR1-EXCO

Figure 4.19-6: Semi-Annual Averaged Current Velocity Magnitude — DHMH & DHMR1
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Figure 4.19-7: Semi-Annual Maximum Current Velocity Magnitude — DHMH & DHM R1
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In addition to the above map demonstration of the hydrodynamic effedte dliversions, the

results from a total of 17 locations (Figure 4.19-8) across thi@ beere also extracted from the
RMA2 solution files to investigate different diversion combinatidfeats (16 run cases) to
different regions of the basin. The annual average, minimum and oraxwvalues were

calculated as well as the semi-annual ones. The resultaciwded in Appendix W for each
location. Locations above P7 show larger differences in waterceuelavation changes than
locations below P7. Locations P7, P12, P13 along Barataria Waterw®8aRd1 have greater

current velocity differences between the runs.

Figure 4.19-8: Location Map for Hydrodynamics Result Demonstrations
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5. CONCLUSIONS & RECOMMENDATIONS

5.1 CONCLUSIONS

Analyses and review of the alternative modeling results lead to the followinlysioms:

» The impacts on salinity levels in the Barataria Basin fromMyetle Grove project
depend on the diversion regimes at Davis Pond. The effects of ttie K8yove project

are reduced under higher Davis Pond diversion scenarios.

» The Myrtle Grove project under low diversion has negligible impact anitydkevels in

the Barataria Basin regardless of the Davis Pond Diversion operational level.

» High Myrtle Grove diversions could reduce annual average salinityslever 6 ppt
depending upon the magnitude of diversions at Davis Pond while medium Kyotle

diversions would only reduce the annual average salinity by less than 4 ppt.

» The high Myrtle Grove diversion scenario would push the annual 5 ppt and 15 ppt
salinity level contours twice as far southward as the mediuntlé/@rove diversion
case; regardless of the magnitude of the different Davis Pond diversion.

» On a semi-annual (December — May) basis, the R1 and double-high NBaies
diversion scenarios push the 15 ppt salinity line to near the backside of theiblamis

except in the immediate vicinity of the passes, and the far eastern sectierbasin.

» From a hydrodynamics point of view, on average, the larger diversions Ntyrtle
Grove and Davis Pond cause significant water surface elevatioouamht magnitude
increases in the region adjacent to the sites.

5.2 RECOMMENDATIONS

Analyses and review of the alternative modeling results lead to the followimgmeendations:

» The Low Myrtle Grove diversion scenario is not an effective optitoneduce salinity

levels in the Barataria Basin and should not be considered further.
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» The Medium Myrtle Grove scenario only has minimal effects anigalevels and may
not be cost effective.

» The High Myrtle Grove diversion scenario is effective at redusal@ity levels, albeit

less so when higher diversions occur at Davis Pond.

» Higher diversions such as the R1 and double-high scenarios should be githen fur
consideration due to their significant potential impacts on reducingitgalevels

throughout the Barataria Basin.

» The Myrtle Grove diversions do not significantly impact areas soutbé&ort Sulphur,
and thus additional large diversions in the vicinity of Port Sulphur, EEmgmd Fort
Jackson would be necessary to reduce salinities in this area.

> Further investigation is warranted to determine if the ineeaswater levels and current
velocities results from the higher diversion are within accepthiés, and /or what

operational restrictions may be required if they are not acceptable.
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